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ABSTRACT 

PURPOSE: To efficiently form the neutral radicals in a reactive gas and to 
allow high-speed film formation by generating the plasma of an inert gas 
under a high pressure and cracking and activating reactive gaseous 
molecules on a substrate. 

CONSTITUTION: A carrier gas consisting of the inert gas is excited with 
plasma or light under a high pressure of several Torr to several atm to 
form the long- life neutral radicals of the inert gas. The neutral radicals 
based on the reactive gas are formed by the nonelastic collision of the 
neutral radicals and reaction species. The reactive gaseous molecules are 
cracked or activated on the substrate disposed near the neutral radical 
generating region or in a gaseous phase to grow the film of the elements 
constituted of the reaction species, on the substrate. A high-frequency 
electromagnetic wave of 10MH to 100GHz or light is used as means for 
exciting and activating the inert gas. 
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4»tt 5 jmc <t -d r kiss £ftm& z> w*m&<t u 

[8***5 2J " lOMHz-lOOGHz <7>£[S&SEB 

vCVD&K<fc£> i$ j$f£J&;5&. 
[If#JB3] STorr-StgJEOBBE^TT^^XT^ 
L < (*3ta6 K <fc r> T^FStt (eg < &m & <D * it 

* d <t £T<5 ffiS^J TT© ^ i^^7 ^ C V D &\Z «fc 

;PC v D & ic j: & K»j£8fc«r tt. 
to 0 0 1] 

[0 0 0 2 J 

(KXottfff] a*. S«±£flMR£fE8T*ttffilc 

^cStJL-TftSW^ffi (Physical vapor deposition, 
PVD) t{t¥W)^& (Chenical vapor deposi Hon, C 
VD) ®^X^O^iPTIi-<D^"Ct)ft:^« 
¥r£T^ 5. ^7 XT C V D ^^lCi£ g $ ntV^ 5. ~J 

£Z>zt* ©X^Xvo»x*;i,*— «»*«JHr*Jfc 

5 0/6 0Hza^^zSSt^6R. F. v*f*D 

VD«. lTorrJKTottJE*TTfr^n*©3&«-*WC 
#tw. Jgi&Tfi, ECR (electron cycroiroa r 
esoaance) X^Xv^ffJffl L^ISS^ (10-*— 10" 5 To 
rr) TC0X5XVC VDd«fT^nTlr^. 
[0 0 0 3] L*U .COiiftfiffi^^XTftiT 



(2) $$BJ¥4-3 3 7 0 7 6 
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[0 0 0 41 a*<0X5XvC VDTtt, MA« 

^jsa^un> (s i) anii*ffB-r«fc*^-jRWK 

ffffl$nXVi5»C VDK;fcC*Tttl 0 0 0 — 1 2 0 0 

at)Wt^. ttttWtta<o«iJi-c£«a>''j3> 

ftStfcS, g«£6 0 0-7 0 OTClClDjRjRllT^ 
[0 0 0 5] tt*tt««±K:fpaL)tSMR 

Ottawa «r»iwr*fc«>^. se^eo o treaties 
■e- a t ^ ma t>*T * . 

[0 0 0 6] 

»«aa#4i;4v^ o otrgfl^fFoasicgs^jn 
»r**:it"caPR<o*ttafl:*u< ttisafts^iKcT 

[0 0 0 7] 1 
ft0&a&£. »Torr-ft^JE<3ffijE*TTX^X^£U 

[0 0 0 8] £lt* StTorr-f&^;fficOi«JE77T-CX^X 

^7 Ta*KJHEATT«>^>?*^CVDj£(C<fcSi«attBI^ 
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[0 0 0 9] ^Lt. IOMHz-IOOGHzOBH 
10 0 1 0] 

#ae ic «fc o Tigftfcs fcm&#m& * ^i*&&<t l 

L Tg fi ± fC BR * J5fcB £ 1* a t> 0) r A <5 . 

±««*L<liafi»**»5tt0ttll,T* £ffitf)iS#T 
SIR £ ftft $ 1* * t> (75 T & $ • 

[0012] :ct, ^fS&#xtcgr*<*&^>?;&;i/ 3? 
— «a«oc vD£cDing*&&i 000-120 oti: 

cka*x*;^-£Ot>iSlc*£<. 
[0 0 13] 

&:tfxa>6 7S:*** y r#X£:/^X-7^L< te^aS 
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^¥4-3 3 7 0 7 6 

[0 0 1 4] *fc, *£9ltt. ^ffitt^X^^XTg 
L<(*$taeT*>S«<h* RJEa*&*tt7->-*;P££ 

X. SlrMC*Wtt»Sg€ti;ati:T. ej£#xic»-^< 

[0 0 15] ***lC*t*a*fitt#X*BS. JSttft 
r<5?gtLTIl ^X-7»L<l*3fc 

I OMHz-1 0 0 G H z <7>&ffl&nmfr-C7Fm 
te#XO— SB^y^XTftU -&coy^X*Ti^0C04» 

[ooi 6i ^jew-cttwrs^^^^^rsB^ 

(He) Xtf7;H*> (Ar) "Cft***, (N 
e) . ^U^h> (Kr) RWty> (Xe) £fflU 

(S I Hi ) df^lign* ^(OmiZS i F* ^>SiCl 

< 4t;8t)£*i$. ^ , J^>3i4 j f:u> (P) z 

fi#a> (B) £ K-yt^^CliPHi XteBr H 

[oo i 7i ^fc, *s^trsfia:LTS^«r^^feco 

it. AOftfiftftf 3 0 0 1C CO "C, »<£fl!> 

^ft, ^-f+^e^K, aft:*. gffc«3. «ft«, 

Sfl:«lW«)»S«>-6a«I<0#fBjd«^JttT*S. 
Si, S lOt . SnOi , T i C, TiN, Al: O 
s . CBN, SiCST*^. Sl(I»K^aS<i:^co 
«MlCfflv^Ri6*X (Ji^«*X) i£^T. 

[00 18] 
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p V n » i» 




7 « U 3 1 


tiff f X ■ ~\ Q;n • / j.a \ 




CHc. CO. CO.. C.B. * 


T i C 


TtCW + CB« 


T i N 


TtCU + #H» C+ Bi) 


Si, N, 


SiH«+SB,, SiCl« + mU + H, * 


S i O, 


5iff4 + 0t. SiH« + C0* 

SiCU + H t 0 . SiCU + C0» +B t & 


All Oi 


AUC.R.). + 0 t 9 



[ooi9] >xtz&ttmmz7FLtimmmz&-j$w\z 

£ T¥f? &Sffi2*;:SJ^*£fijE£SJ 
fc. E##X£^tr»ffla&#£l 0S5E8g£TS£4 

&3<ni&&%&mT%±>*tfrz\jj2tiftmniz 
[0 0 2 0] ^gsc75pjft^tix^^fc:>^— ^xji-y- 

sss-csBffl^-^^M^-rscoT*^. fit, sir 

>^£fT5£ifcK:. *v UT#X£EfS#XC08tfi£ 

lt 6 & as 3E£«xk:js.i; 



##xat??£T<5«£i;:kL a^ci-SiE^gtCcfco 

[0 0 2 2] Slz, t-tfcSSS^XTCVDgBA* 
»»«:: IB iSSi£B&3tt:{I*f33£8 9-c»£U 

1 4 6MH2fTOIf^9-7>yi 0TW§ 
r^^^r&O. M»£B9a««IM8»oTRl 

at&st/iB*^*ja$n^t>co-c^i. fit, 
ft&i&s i*m s 8 c<j; o t/* jux a lap ^ ttizmmm 

i 2 ^ffAUT^r ^y$:ff 0. 

X#t&:i-*y h 7tt. +t'J7^#^l 3 £RJS2f 
«U a^>^«TS&U -fr<75ig£;tfX£EJS!S»6 

Wffiffl — — S£89 6t7>»fta 1-7MC 

»tfc»«BiasA^^*«t*rs c tic^-a-ciMP u 

v;/fB)cBjE^£»Torr-~ 1 OfiUEBK a 

^. 

[0 0 2 3] ^tC, 0 2Sr^l3 3tCS^#-r<^D&y 
7X7C VD^«BfCt>U>TS£B«Ta. *^H(i. 1 To 

[0 0 2 4] S 2 C^ti^CT^ bO> 

iiff^ffi^^n^ 2 0R^S#tiga3/7^:-^2 1. 3X 

[0 0 2 S]T-f? ptt»£M 1 8 fi. 8«®z$a^ 
2 4 5 0 ± 3 0 MHzTfcO, ?^ha>Q7;-K 
*cS€:«fflIT^Ci:lCiO 10-100 OWCOV-f 
5^ zfitii^^^^U, «raU»*7y-F««Z7-f— K 
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[0 0 2 6] T-f ^D&a±SS0il S^^mft-r-f ?n 
* TEio^r-K-COSSf^atK^l. 56GHz 

3. I 3GHz £*TTti«OR&^-K#£«Lfc 

m) T^KLTfeD. #*fcSK:7x^-r h^ikXEB^lC 

[0 0 2 7] ilfflStt5^^-^2 Ote, T-f ^^dSl^^ 
g«l 807nhD>t7YV^l 9£<Df3IKgfc. 
tt. Rlt*B»^2 1tt l 7<VU-^19t3X 

2 2tomk:tt»T^«. cneo^E- 

US. 

10 0 2 8] 3X^^a-t-2 2ft ttiLAnBJffi 
fc3*©3J8:|*a*/SiR5A/4 (4 0mm) tr^i-<en^ 
*><Z>T, »##O#A:£$ftPi&T*C£l;:cfc0S&£ 

w^csit^sg-ir^^^o* 3*^>x^y^eosita[ 

[0 0 2 9] rtt£CD&S#£aUTv-f ^Dfcfi^JE; 
S82 3lcA#TS. *£SK£>^Tli, S3fc^T£ 
•5 £££$8 2 3 <7)Stt:S«^r^SfB^Sg 2 5W^ 
T*30. »®(i^l*g*&^2 6lC&oTt>*. CQpJft 
^ttf»2 6 ^SBMS-r^riCt CK *tSAz£ft£2. 4 

2 3 (Cli*r U 7/fXft^Si&/fXC!)KI»a l 6 

O 1 7*<tttf 5*1. 3r«3fl*S»2 5^«j56-r^aa 

W2W<D*»fc:»»fc^ y>a2 7 ft^LT#X:7cr — 

3ti, RS^'S 1 0 SiE£T35JE?7(wIHA58iiic£: L. 

L*»fc^**TmfcWAT**J:Se5K#?XB«>A 
BS2 8ft<Kf*£*rtt*£« ;9»snftSS:2 5 0*$ 



t5; #§S¥4 -3 3 7 0 7 6 

. 8 

CO 0 3 0) Ate. H4aOTS(Z*^*7-x*^CV 

aArii. «s2c*«tt*ffftsunu stsi^va 
x-Ttc^^n, wbbto— b#»«i»chbi,t»r 

T ft Ifi^T ^OOS®, «»»«A*SlB*«t»-D» 

a**£ftMi£<H£3*i*c&fe«*. S/tSSJET^ 

[0 0 3 1] 7y*JKVD»tli. Km&mSt&LK 

«*BKlc«J: 0 t***ifc^Sttif A©*»*o)t|itt5 
v^^UCcfcoT, »6#X^ft#B**tW*Bttfl:L 
TSMBSffB-r^ttfR-c**. -jBcoy7X7CVDa 

»5g-r^^<t(Ccfc o, ««<fic*:Bft£i;»n. c:*itc 

jfrStMfcOX*;!^— tel 0- 2 0 e VT*5^ Cft 
6© l l l tt5^*^B«±J:*«H«»S*l*ltt t*U 

«rs ih« »«±«c(f»3nfciiei«r5 

too3 2] m&ttfammm^^x-rc vdss 
s ^ < gje<& co^tt ^ ^ ftft/s! l r t^a c t*» ^ r 
0 D«icit »Kr3F»tt3tfxo«ftt^^*^**B*t- 
[0 0 3 3] 7^*^CVDMCtt, fia6tiSi*0 

R«*B2 3 0-B*afiLfct,©M^ft. ffeco«j5£ 
UtflET-f^Da^XTCVDSgfliR-T^ao 
.^dT, 0 4SCXI3 5(l^rJ:^tr 
*SBcDS**g2 9tt, y^XvS5*S5T(i, Sa£>T 
» * S © * 8 ft * A © * ^ 7 ; 1 ft *J5E U S ffi l ± f c 
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;£Jg£?PI#if§g2 5<7>**£g&K:ft*SP 1 
6<h^gQ 1 7 iCM&<@£fttt£:&2£ff3 0£EU 7 

CO ft & "C CO If *£ ^ 1 C J: o T =FS 11 AT ^ co * f£ ^ * )U & 

10 0 3 4] R*££f3I3 1 H **B32jH#SS2 

. 5 t»SLO 1 7 t^BBKttttSn, RRiSSH3 1<k» 
i^^ffl^gS2 5 £iiSBI83 2TKI©£n. &«a3 2 
fCti*&^^£;i,£#«&T£fc#<OB§D 3 3 ^MUT 

/7 x-?^^og a ^ k a«?>§i(:^ ? n, gtc 

*CDT, MP33gL<«Ig3 2£>4*'<<J»<T 
5. :OP8D 3 3 te*»<&3*£H£&A£;i£:ri* 

^(^5^13 1 H«3 2C:tf¥ 

3 5*«SH?ffi|BI3 1 ICrtff $nt^ 
fc3«£<0&JKKB*KWl,fcj&*. instifirtlfcR. 

■[0 0 3 6jac. **W»*ttW£«MK«"2*K 
km^t*. 0 6^81 2tt»Htt*ffifttt«K:ffarr 
*5*r yoSSB-C*?K 0 I 3-^0 1 9 ttV-f£ Dz£ 

8, S10, 012. 0 14. 016. 019 &tf 0 2 

ttT. &acD^is^igtcjw^css^Ta^. mis 

co^3 £ PI — HWStCteH— L r»9!t-5 £ 

(0 0 3 7] Beit mte^sssiy 7X7cvds 

fcg*£l<t, R«K««3£l«Ufc*«2*BLT¥ . 



(6) ^S?4-3 3 7 0 7 6 

[0 0 3 8] B7ii isi tmm&mm3 iz&&i,rz 

«S2 toncttJSLfcyiJ^ H3 6£¥frJC;frfta 
*. ««2tyyyH3 6WK:y5Xv*5BtS*. * 

o^5X^«igET±[Ssnfc3Fett*xa>*tt7>?Ajir 

TBOHiU y 'J 7 P 3 6 1 IBOMtrTOtt 

[0 0 3 9] 08 ii, K^gS6f*?tC-ftcOSa2 P 2 
£¥fT(cELT-;££&Ji!&mS3K&«U 
iftU P5€&2, 2 0**-v"7*Btf(H»icS«l*H 
32«!gtcEL,*:fc<OT<fcO. 1 6 3a»6=F«tt»^ 

wsf 3 5^su »ata i 7^6*#x*»strs«> 

[0 0 4 01 0 9(1. MifeL^S«loaffifCi5»atir 
TSJS&Sfi 3 Kft«l,fc##flD«B 2 £E LfcfccDT 
^ *nStf>«»ttBl*Jk«[»l»LTaftS-»*c:4: 

[004 u 01011 *sbj4<h< L/tsg2<o*^a 
*sn i 6 &wmz>££t>\z. m&2<n—mmtzfe-3T:fc 
a 2 0)««iB«c»t>T»»p i 7«»«u -en-rn* 
an/tTffitttfxn SB 2 0>%*Ki*iff«)iKC*aH>'C 

<0 i Pitt ft«KCE) AR^fr O . 

[0 0 4 2] 0 1 Ml ««Ufc»«l<0»sB*C«R3F 
««<O^U-H«S2«rB32a«TEU ^<0-ffl>IS^ 

a * 5 C <h IC J: 0 JTl ^SflttOj^S £»Rtt eff ^. a J: o 
[0 0 4 3] 0 1 2 fi, 010 IC*.U^«ifia5»fa»« 

a. a^T, 01 1 ic^u&^u— K«atHtttt*« 

[0 0 4 4] 01 311 03l:^LtT<i>Da/7X 

[0 0 4 5] B14H a4&ZfB5tZ7itl,ftM&£n 
H— T?*«7ft*. HB3 2^7ya*f:l/. 3 0 
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[0 0 4 6] HI 5H 0 3lC^Lfc£j£Sg2 3 <Dlf 
<0-*a£«*&D 1 6<tU 1 7 iUfct)CD 

[0 0 4 7] H16I1 HI SfliBBCtM.. 2r»2iH 

Sffil £H9B3 2 J:0TflSO»««t:iSttS-* 
TBU fi£B3 1 6^6S»A*n&TStt 

*WB3 2<Z>BBD 3 3**Stt0UiU WBi2<tg£l 

[0 0 4 8] anil 8i sofcigican*, S^S3 

AU #XfRttfiF3 5 0£Mj«^8SflAIS2 5 £g 

[0 0 4 9] 01 811 0 1 3lC^Lfe^KcO^^^T 

U K2M#fiB2 5A^&E£««2 3ft^3l«mL 
ftT>T±3 9 ICSS«4 0£«ttU fUTgSffifi 
4 OKgfi 1 £Satt.«T£# Lfct>(DT*S. *ft 
Sf3^«g2 5fiC/S«JSS2 3*©Btt^T«* 
IT, SfH*SS2 5^£OBJf$Z>^^3 9(C<tO* 
««4 0fc3l*lHLr. KC$g2 3ftty7X7^ 
±r$co-r^^o »JB7>Tt3 9»SIR«IB2 SO 

T^5, Ef£^g§2 3cO{jgglCteHe £S i H« 

Oig&#XS?C0#fc|£Q i 6 1 7 **fl2«S*lTH 

[0 0 5 0] 01911 0 1 4£«LfcBBO»»«T 

ao, ai 8<ottB^ntttc^sjnAies2 5(ow 

»CEi6*82 3*JgJ*U, KgiH*«B2 5l*|^6EJS 5 



< 7 > ^M?4-3 3 7 0 7 6 

i-? 

SS2 3rt-x5l*aJLfc7>x^-3 9fcBB«40*«» 
«£*U a«8B®4 0 £*t®T*E*£;$g§2 3 ©«BIC 

»fiij^B»an, f(,Titetgfi4 o£*«iibhc 

«ffi«4 0'l:»lT^<Jy H?6£ttE#fl0>EJ£$8 
2 3 0)«B«CRVtfcft»P 1 6^6He»©^jS(t^A 
£3*AUT\ Sffifi4 0<t^'J7H3 6[gJt^7X7$ 
y 'J y F 3 6 *aUTI« 1 HlCHALfcT 

S IHi ^OE^^/z^jg^Lx. ^EJS;tfX£Sf±ffc 

Ol 7 4»&»»t«©T»5. HMEBttK. S^S2 
3, ifUyH3 6«tt4T»«bTl»5. 
[ 0 0 5 1] 02 0 H Effc«§§4 1 $¥HM£*H£tS 
mtteLltbO-V&O. tt*f6j— ^@C0R»S4 2 
ffii55^RfiSg4 3 05*^^6BftEn«B4 2^|S|ttTH 
•&tt£rt«RJfii«4 4 £5129: U' BrtfifP]M8B4 4 £>« 
®4 5 ^ER8a4 2 ^^Wr -y^Ml, ^ 

t>OT*£>. f IT, gJE8B4 10ftJBD16^6* 

fcLT»fiUElS#Xa5*tt^*Jl**±«U 4=^^ 
yfSIT*o-rRSB4 2(rtg^L^:SffilIC^-r^t> 

[0052] H2 1lt. mZ 0<Dmm\zm^ PIfil4 
2«>4>*&fff^BKB3 2 $r^«t^ii:t>tC, ^ttSrffitfcfc 
5fcEf&£f3I3 l£j£i£L. HtElSffln 3 1 ftlcSfi 1 
.30 £ffiT£ *SlP17*8Jtftt>fl!)T*^ *8 

ffi4 5 tBia3 2 t©*iry^WlT»tLfcy5X-eC 
*fcoT*«LfcE**Xfl>*tt^>?*;WB|B3 2(T>m 

D3 3^sEjsa£iB3 i Kttousn, »fii 

[0 0 5 3] WBT-r £o«75X"eC VDSg 

^T. ttESISl tbTtt. ^«J3> (10 0) ®<Z)x 

XSlcWftU *0jj^*'J7*fX£ai(,TE£S»2 
3*'<0*TX*An»*.*. 

(2) ^1- »J7^ft5 OTorr&tHfeCDff^CCsBM LT7< 

^DKS^3 2 0 ow-c5^x-7rtrr<5. 

(3) -f^X-T L fcttSST * * 'J 7 #X £ cfc L JJDJE 

(4) *BEfc<l»L'a*t6. EPS^XT**S iHi * 
*t'J7^Zi:g&LTSAU V<i7DjS®^5 0 0 
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9. 9 9%tt±t, ^ilxTOj (ppm&T). 

5 i Hi CI (5 p pm£i"F) , H 2 O (1 p p tn« 
T) «r£A/Tlr>*. 

10 0 5 4] £*±OT^a§T<£©£fr5C<hK<£^TI5m 

ICL*:. +t'J7*XtLTH He^KfiHeiA 
ri:<Dg^^X*ffl^. H e r ^cOTfi&ii^Xii 

3g*P*£2 J Si (19. 82eV) , 2» So (20. 

6 1 e V) Si l*?-0)**&fS«>Tft 
< (6X1 0 s s ec) . y7XTtili»r*±t?#* 
JCW2jrT;fe-5. *tt#X#T<Z>x*;l^-q^a* 

"C&-5S i Hi (OiPteCigmpSS*? 

0. -?*tDfcfi£>4 J P 2 (11. 55eV), 4 a P 
o ( 1 1 . 7 2 e V) ^(DWS^tlUt* feo A r *> 

[0 0 5-5} ArO*oy7XTtt, lOOTo 

rr£U:3£TEE2i*±Mr*«!:* ^^Xvco®«d«g^Xtt 
<40; tiaBtfr5fc*fcf±T*ST*a* CfttiAr 
<9¥*3 e fifr«*«H e fcit^Ttt 1/31S £##lcg 

[0 0 5 6) ^5 LTff6nft'>'jD>iW|fl!)»JlttO!) 
»«5tJE»«T-«|S|«r (RED) Rlfi^T 
tCct^Tlfo^. ^<D|£S, REDTTtt, *»^®WU 
> 5^**6 ft. dtlS*»«LfcJSJH % fMELfclMftt 

LTAr- U— tf£>5 14. 5nmi^t^77>» 
a5Hfc{*Ttt. 5 2 0 cm-MCft^e-^^U 

ft. 

[0 0 5 7] ltfK*tftaffi^:/5X^CVDSS 
(:SStLTif77'1'7RI^ffl^ % «TIC^T^«-C 

i 

twfltrs. 

(2) * r "J 7 # X £ X U TS^SSff^ * 5 SwJBE £ TJtaflE 

(3) ^j£:;tfX£**U7#*£'Jif-:7$r>^ l S 

(4) 55^i£a£[ 3 (^ai^a* 2 0 0 WTg^Sg^OS 5 



<8> ftll?4- 3 3 70 7 6 

fi 1 £Sg2 HK+V U 7#XO:/^;C-7£S8£<*-t* % 

«ftsjt«ieu 2 o-3 0 5Hnj£n&fT'9. 

f0 0 5 8j CO<fc5lCLT8Sft£;xU3>»RCQB 

(AES) C^oTfTot. REDlC<fc*K£*gm 
£ He tS \ Ha <om&tt& 1 0 0 0 : li3 
0 0 0 : 10t>CDTtixU3>feS^lEl^f , J>y^»^ 

i# ftr^*^ ioooo: 1 (ObnxitTtEJiy r 

Bft»Jt*<l 0 0 0: 1 &&ist)3>$:7FiT7^ 
hJUA<36ftT^£7^ k S«it*f 3 0 0 0:1 

'J3>*:*r:/a— K&fc!— ?fcf*5ftTt^«. St. 

axefiF&dfBft&tt. *e<ofiF^it«s iH< 
JSC SS-tt:^3 0 0 0 : 1 o^^-ctigx^aEK^tc 
2? 10%g«, 1 0 0 0 0 : 1C0&OTI23 0 %m&hX 

itt-?TV»5, CeagSSte. He^fXtp !C^I8«<tLr 

x* mmi57^ *»t>M«7?^^v>ea$^tiTt^. 

^wT, 7M4tlM^2ffiaft«(r)SIUEHe'^rx (9 
9. 9 9 9 9%) *«UTrtK*H*f?-Dfc«*.- S« 

10 0 5 9] ¥«tC#7t^^He^>? 

30 #;ir**+iH::#SE-rfttf. s ih 4 »E^$^ax< 

S iHi as**** y^XT^T^JsS^ 

ftfcs l 9^*;nai±3^. «ffi^siisr*^"Ct*»i5i 

«s iH4 #je£*#< u-c, ^tic^urss^as 

rs^igs^^^ y ^t «»-r 

*c&*t«s a ?&4. *H**y:/e2fc<-rft 

[0 0 6 0] 



-428— 



(9) 



15 

ore**, fit, ^f£tk#x<D*t>& : 7z;ij)i,\tn z FVi 

*TW«fif^copiE^£^Tft6£U &&0)£olzftWZ 
[0 0 6 1] *^^co»je^T-Cco^^^;i,c v 

oaai^s^isjctti^Tir, jesses, ®>i±¥mz&ti 
[oo6 2] Hir, ^FStt^fxco^tt^>?^^d«-e^a 

■T5'M^<, SiSe(±3 0 0t:WTi:Mtn«t 

rsfficoffl^ffi^] 

[01] »ft«££!CVDgB£Z>ffi3gEB0 

[0 2] T< ^Dfc:^XvcVD£IB<DffiB5<H®0 

[S3] RU<* cOKj&g3g<&ffl8S«#r®0 

[04] ^^^;^cvD^»^«:^soffi^«f^afa 
[0 5] iHii;<f <7>s2So«(^f®a 

[06] SIS^««<i:T¥f7^««ffi€:«^LTEO^ 
[0 8] »rfiJ*SOffl^tCS^^ffiL^S^SOffiBS 



»^4-3 3 7 0 7 6 



- [016] ^<^Dao^^s?H^tigica:iiufcs«5 

oy^XvSlsntc5fi$ffitfcS^:SScoffisS6rS0 
[018] -e-f ^Djfi^)A»ffiffl*tBBl*l^6SJ68»l*i 

[019] "r-r^Dttaj^sffl^iRHrt^eKjsssrt 

[021] ¥n«bSfflft]BS«>^V9^<0S«£|Sink: 
20 7X7CVD^i 



5 £Mft«8 
11 



3 
6 
9 
12 
15 
18 



[09] n&<z>n&t£&£&*:i,ft®ftmm$m& 

[010] ft&tzX X<nm36&1&&(.LK:&Vt<Dm&li&8L 

[011] ^U— H««t*«tt3FLfc»»im»|»aH 
[012] F*3gP{C^X^aSS€:^U^^P— K*S&£ 

[013] ? aSO««3lHAHrt Cifi&E Uft 
£f&$§g<Z)ffi&grS0 
[014] ^D«(0»JB2fH*«»^^S*ffiIBIrt(C 



C 7v^^CVD8 

1 s« 

4 fi^S 

7 ^^lZyh 
10 /W — 7>zf 

.2? 13 *r >J Ttf**^ 14 K*S*fXa#>^ 

16 17 »Sin 

19 20 mfr&mi3*—9 21 

22 37*yfi-t- 23 fij£$B 24 

26 SIRfSISSg 27 

29 S^Sg 30 

32 BIS 33 

35 36 

38 KJ&S 39 

41 EJCSB 42 

44 ftMRftflt ' 45 



25 arBgnftas 

40 28 A»S 

31 S^rfl 
Mn 

34 

v K 

37 #X&*S8S 
40 «Sfi 

so 43 nss 



—429— 



(10) &m¥-4-3 3 




-430- 



<1D #Bfl¥4 - 3 3 7 0 

rS8) [ H gj tHll J 




—431— 



(12) ^4- 3 3 7 0 76 



m2 1] 




—432— 



t 



